In this Letter we report the results of a search for the exotic meson X(5568). This search is made in pp collisions at a center of mass energy of 1.96 TeV using the Collider Detector at Fermilab (CDF II) by reconstructing the decay
These studies use the full CDF II data sample corresponding to an integrated luminosity of 9.6 fb −1 and constitute the first search for X(5568) production in the same initial conditions as the D0 observation.
The CDF II detector is described in detail elsewhere [5] . This analysis uses the tracking and muon identification systems. The tracking system measured the trajectories of charged particles (tracks) and consisted of five layers of double-sided silicon detectors [6] and a 96 layer open-cell drift chamber (COT) [7] that operated inside a solenoid with a 1.4 T field oriented along the beam direction. Charged particles with transverse momentum (p T ) greater than 250
MeV/c that originated from the collision point were measured in the tracking system with a transverse-momentum
Muon candidates from the decay J/ψ → µ + µ − were identified by two sets of drift chambers located radially outside electromagnetic and hadronic calorimeters [8] . The central muon chambers covered the pseudorapidity region |η| < 0.6 and were sensitive to muons with p T > 1.4 GeV/c. A second muon system covered the region 0.6 < |η| < 1.0 and detected muons having p T > 2.0 GeV/c.
The mass resolution and acceptance for the X(5568) and B This analysis is based on events recorded with a three-level trigger that was dedicated to the collection of a
The first level of the trigger system required two muon candidates with tracks in the COT and muon chamber systems that matched in the plane transverse to the beam direction. At this stage, the trigger system identified trigger tracks with p T > 1.4 GeV/c and segmented into 1.25
• in the azimuthal angle. The second level imposed the requirement that the muon candidates have opposite charge and limited the accepted range of opening angle between them [11] . The third level of the trigger reconstructed the muon pair with the full resolution of the COT, and required that the invariant mass of the pair fall within the range 2.7-4.0 GeV/c 2 .
The strategy for this analysis is to reconstruct the B 0 s π ± final state using similar methods to those used by previous CDF analyses [11, 12] . The measured yields and acceptances are used to calculate the fraction of B 0 s produced through the process X(5568) → B 0 s π ± , given by
where N X and N MeV/c 2 [13] , and those with an invariant mass within 10 MeV/c 2 of the world-average φ mass [13] are retained as φ candidates.
The sample of B 0 s candidates is obtained by selecting all candidates where the four tracks satisfy a fit that constrains the tracks to originate from a common decay point and the dimuon to have the world-average J/ψ mass [13] . Further requirements placed on the B 0 s candidates include p T > 10 GeV/c and ct > 100 µm, where t is the proper decay time of the candidate. These requirements remove candidates for which the acceptance of the detector is low and reduce background due to prompt combinations. The J/ψ φ mass distribution obtained is shown in Fig. 1 . The number of B 0 s candidates in the data is obtained by performing a binned likelihood fit on the distribution in Fig. 1 
where N is the number of entries in the distribution, m i is the mass of entry i, f is the signal fraction obtained from The background model obtained in this process is fixed in the fit of the full set of candidates where f is allowed to float. This fit is overlaid on the data in Fig. 3 and estimates an X(5568) yield of N X = 36 ± 30 candidates. The signal and background models were varied by the uncertainties in the D0 measurements on the mass, width, and production rate of the X(5568) to provide a systematic uncertainty estimate of 14 candidates. This signal yield is used in Eq. (1) with the acceptance and B 0 s yield to calculate f B 0 s /X(5568) = (2.3 ± 1.9(stat) ± 0.9(syst))%. The results of these simulations are used to set an upper limit on f B 0 s /X(5568) . The cumulative probability distribution of 2δ log L for a given f B 0 s /X(5568) provides the test statistic. The 95% confidence level, C. of 9% is assigned to this effect. Combining these in quadrature gives a total systematic uncertainty of 11% on this measurement of f B 0 s /X(5568) . We treat the systematic uncertainty as a normal distribution width, and consider twice its value to correspond to a 95% fluctuation. Consequently, inclusion of the systematic uncertainty provides a 95% C.L. upper limit on f B 0 s /X(5568) of 0.067.
In conclusion, a search for the exotic meson X(5568) is performed with the full CDF II data set, which was obtained with the same collision conditions and similar kinematic range as in the original observation of this state by D0 [1] .
No statistically significant evidence for the process X(5568) → B 
